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Monday, February 4, 2013 247adetermined the phase behavior of total synaptosomal lipids by repeating the
NMR protocol on extracted lipids. To our surprise, there was no detectable
signal for liquid-ordered lipid phases at the body temperature of either
species. However, there was a difference in the temperature of the onset of
order as synaptosomes were cooled below body temperature: the phase state
of mouse synaptosomal membranes changes drastically below 24

C, whereas
this change occurs below 8

C for the squid synaptosomal membranes. We
then measured the composition of synaptosomes in terms of total lipid heads
and tails, and the main difference arises from high concentrations of omega-
3 poly-unsaturated fatty acids and cholesterol in the squid. Fluorescence mi-
croscopy images of squid synaptosomes stained with lipid dyes confirmed
the formation of domains below, but not above the phase transition tempera-
tures obtained from NMRmeasurements. Thus although the membranes of syn-
aptosomes contain lipids that can phase-separate, these lipids remain in the
liquid-disordered state at the usual physiological temperatures for squid and
mouse.
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Kalia et al.1 produced a mutant MX2 of LLP-2 where two highly conserved ar-
ginine residues (R3 and R21) were replaced with negatively charged glutamic
acid. Although MX2 mutation showed no loss of Env expression, Env process-
ing or infectivity of the HIV virion, both viral-initiated T-cell death and T-cell
syncytium formation (cell-cell fusion) were greatly decreased. In the present
work we investigated the interactions of five LLP-2 variants with lipid mimics
of the HIV virion and the T-cell membranes. The LLP-2 peptides were de-
signed to investigate the role of electrostatics, as well as the effect of a Crac,
or cholesterol-binding motif, preceding LLP-2, and of a palmitoylated cysteine.
We obtained synchrotron x-ray diffuse scattering of oriented, fully-hydrated
peptide/lipid bilayers that provides both structural and bending flexibility infor-
mation. We find that none of the LLP-2 peptides changed the structure or prop-
erties of the HIV mimic membrane, whereas they clearly altered the T-cell
membrane mimic, and, importantly, did so differently for the wild type LLP-
2 andMX2 mutant. Our work provides a structural explanation for the mutation
studies, namely, that LLP-2 has an effect on the HIV lifecycle only when it
alters a membrane.
1Kalia et al., J Virol 77, 3634-3646 (2003).
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Oxidants and fluidity of membrane lipids are known to play a major role in age-
ing and age related neurodegenerative diseases. In the present study, authors
observed the in vitro effect of Tachykinin neuropeptide NKB, Amyloid Beta
(25-35) and combined NKB and Ab (25-35) on membrane fluidity, oxidative
modification and protein surface hydrophobicity of proteins on 17b estradiol
(E2) treated ageing female rat brain synaptosomes of 3 months (young),
12 months (adult) and 24 months (old) age groups. Authors found that mem-
brane fluidity of synaptosomes decreased in ageing rat brain. Similarly, Ab
(25–35) decreased the membrane fluidity in ageing rat. These effects of ageing
and Ab (25–35) on membrane fluidity were restored by NKB and combined
NKBþAb (25–35) with estradiol. The tryptophan fluorescence was used as
a sensitive marker of protein oxidation. Tryptophan fluorescence significantly
decreased in estradiol treated synaptosomes of ageing rats. To evaluate the
effect of oxidative stress on membrane and protein conformation, fluorescent
probe ANS was used. A decrease in ANS fluorescence in estradiol treated syn-
aptosomes of ageing rats indicated that estradiol is associated with significant
conformational changes and surface hydrophobicity of membranes and pro-
teins. In contrast these changes were not detected with NKB and Ab in estradiol
treated synaptosomes. The present findings suggest that treatment with NKBalong with estradiol restores age- and Ab-induced alterations and demonstrat-
ing a possible beneficial role of NKB and estradiol in preventing some of the
age related changes in the brain.
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Tunneling nanotube (TNT) as a new type of intercellular communication
channel was discovered in 2004 [1]. Over the past years, these membranous
channels had been proved to be used to mediate intercellular transport of
endosome-related organelles, cellular components, and the coordination of sig-
naling [2-3] etc. More recently, several studies have been reported that to nat-
urally form long-distance TNT cell-to-cell connection by combining
microfabrication technique [4].
Our experimental aim is to explore an artificial method to create intercellular
tunneling nanotube (TNT) networks among living cells. Base on our experimen-
tal results, we can successfully connect target cells to be intercellular nanotube
networks by applying micromanipulation
techniques. For analysis transport function
of the created intercellular networks, we
do fluorescence intensity test by injecting
Ca2þ into cells (preloading Fluo-3 AM)
through the forming tunneling nanotube
and finally get the expected results.
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One scenario for the origin of life postulates that catalytic RNA can be syn-
thesized and encapsulated in a membranous compartment to form primitive
cells. Here we examine physical interactions between fatty acid aggregates,
especially vesicles, and the bases and sugar composing RNA. Our goal is to
employ an array of fundamental physical techniques to establish the plausibility
of a scenario in which aggregates of amphiphiles preceded RNA and facilitated
its synthesis by binding and concentrating the bases and sugars of which it is
composed. We find that fatty acid membranes do indeed bind nucleobases
and ribose more effectively than they bind several related bases and sugars.
Moreover, we find that nucleobases and ribose also inhibit flocculation of fatty
acids by salt, and do so more effectively than several other bases and sugars.
This result is important because it addresses how prebiotic membranes could
have been stabilized in early oceans with high salt concentrations. Taken
together, our results yield mutually reinforcing mechanisms of adsorption,
concentration and stabilization that could have driven the emergence of a
population of stable vesicles enriched in the components of RNA.
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We have previously shown that liposomes made of the polar lipid fraction E
(PLFE) isolated from the thermoacidophilic archaeon Sulfolobus acidocaldar-
ius exhibit enhanced vesicle stability in comparison to conventional diester or
diether lipids (reviewed in Chong et al (2012) Archaea, doi:10.1155/2012/
138439). In the present study, we have characterized several physical properties
of tetraether hybrid liposomes composed of PLFE and non-archaeal diester
lipids such as dipalmitoylphosphatidylcholine or porcine brain sphingomye-
lins/cholesterol. Particle size, zeta-potential and membrane packing of the
hybrid liposomes are examined using dynamic light scattering, laser Doppler
electrophoresis, Laurdan’s generalized polarization, respectively. In addition,
